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(54) Title: BORON-CONTAINING POLYMER MATERIAL HAVING PROTECTIVE 
FUNCTIONAL STRUCTURE AND ITS PREPARATION 

(54) &%®&V)&£totommttnR%M&ijm 

(57) Abstract 

The present invention provides a boron-containing polymer material having self-adaptive protective func- 
tional structure and its preparation, said material has boryl or boroxy center constituting main structure together 
with organic active group and has 50-80 % structural water and combination water based on the total weight of 
said material; wherein, the organic active group described herein selects from the groups consisting of hydroxy 
group, aldehyde group, ketone group, carboxylic group; the combination water described herein refers to natural 
absorbed free water when said material is produced and various morphological water molecule in reactive filler; 
the structural water described herein refers to all of H and O elements forming said material functional structure, 
its level ratio is approximately 2:1. The material of the present invention can be used in high temperature heat in- 
sulation, high temperature antioxidation, fire retarding and flame resistance, radiation absorption n-iclear radia- 
tion shielding and high-energy beam shock. 
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1 . m&wmm 1000 z - 3500 m±.mmpmm%Wx.&ttT 
350 -c - 2000 -czim^ME^mt; 

8&&«ttteWBts. # 700 1: - 3600 x:zim%$M&fcft&^&W®'h 2 

m) 

2 . flEiH/tlMt, ffi«W«LSMt«ii8ft 800 -c - 3000 icttflffif *S*4fc 
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mm 

mmm^mmmm^wm h . o jet, tt* 

1.6: 1 - 2.5: 1 . 

|Sc-B-S4 R,-Sc-B-Sc-R 2 M-Sc-B-Sc-R(M) R-B-Sc-R(M) 

M(OHZH) 

(al) (a2) (a3) (a4) 

4-Sc-0-B-0-Sc+ R,-Sc-0-B-0-Sc-R,(M) M-Sc-O-B-O-Sc-R(M) 
Ah(O) OH(O) OH(O) 

(a5) (a6) (a7) 



M-0-B-0-Sc-R(M) M-B-(0)-Sc-R(M) (M-B)„Sc4- 

OH(O) OH(0/M) n=l - 120 

(a8) (a9) ( a i0) 

ScftflfS; 

MCf(l)/. /(10HMC MG-[(1)/ /(10)] -MC MCf(l)/ /(10)] -MC 

(all) (al2) (al3) 
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-E-D r R,-B-R 2 -D 2 + +D,-R I -B-R,-D J + -f D,-R r B-R 3 -D 2 4- 

0- M OH 

(bl) (b2) (b3) 

(HJM-0-B-R-D4- -f- (R,)D,-0-B-R,-D,+ (M)H-B-R-D-f 

OH(H) M lil(QH/H) 

(b4) (b5) (b6) 

+ (R,)D,-0-B-D J (R J )4- 
OH(0/H/M) 
(b7) 

R< R,. RjftffifflM^ffil^KteftfrfllS; 

MC-Hiy /(17)+mc MO[(iy /(n)] -mc mc-kiv 'O 7 )] -mc 

(b8) (b9) (blO) 
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m®&&%ms&m&m> «m 

2.5: 1; 

^S^ZfiftT^^^^lfegftttilStttf^^^aJZOO -C - 3500 
r^ia^fe**".; b)300 t: - 4500 SfiflffilHfc; c)350 £ - 5000 T:6&^CffliR; 
d)2500 *C - 10000 1C e)2000 r - 3000 t WT*M££S 

S^B&^ffKtt^B^ + WSffl; Gift. ffiH* a)260 "C - 2700 'CiS&tt 
b)350 V - 3500 Trffififfifcifc; c)400 'C - 4500 *CP£ d)1800 'C - 5000 

i. 

XtT«f^tt**S*. E£s£ffi£MBlffi*&&**t. -ft- H«. £fg. 
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£tt(al) - (alO)* 2-ftSfc£ftM*ffl#*». 

■tSc-B-Sc} R.-Sc-B-Sc-R-, M-Sc-B-Sc-R(M) R-B-Sc-R(M) 

M(OH/H) 

(al) (a2) (a3) (a4) 

-fSc-O-B-O-Sc-f R,-Sc-0-B-0-Sc-R 2 (M) M-Sc-0-B-0-Sc-R(M) 
OH(O) OH(O) OH(0) 

(a5) (ad) (a7) 

M-0-B-0-Sc-R(M) M-B-(0)-Sc-R(M) (M-B) n Sc-]- 

OH(O) OH(0/M) n=l - 120 

(a8) (a9) ( a 10) 

a. mmmms&xm 

ai. mft&ffliKjfpj, mmnm&xE& (**%m) 

A2. jtj^mtffi^KE&riiii 

A2-1. £]fc«|&l'K#0ltt) Hi§0£ffct£i£T2: ■ 1 ,HftfiiH£H: 
0 = 1.6:1-2.5:1 Ifyl&mZfi; 

A2-2. iMi§$^»CTil£im§$7K#*^ EJlfci^fifcMfc^fclfci 

MZ-, 

A2-3. *l6gfttl^l*^ritf WfflSHSil«S#, Eifc^fll*»'fMaii££(K 

MSt XJi£JS«l; 
- 75 % GJUb. 

A3. ?K=!tlf"^ 0.1-50 %»M4»tt*jg?K3*j*^^Wt^&£2«l. 
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A4. mmttM : &&£3ma, gs/e 
as. «Kn&«ffi^aag«« v -«. h«. «&&&/s&. a- 

A6. mimmm -urn ^MfliKsswattt- 

A7. attjfij2fei«±^jBanfl:a. %nm£M (fi) *m fi^sft 

/ff) . «i6« v a*tt. «»(t)«. ^tuttuwiL. praam \n-m> 
as. m^jpjass ( a) fg^s-tK %m$n%) < 
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mmst-m («) m%£, musm+JtLE.+rnxwi (*) sg#. 

m; JPft^#«iS#«Sz^|, RiJftfci&S 50 r: - 80 X^T&it&fc £ 
#£H*ti£i?*i (Jnffift) . RlffiSS 70 x: - 150 vmPk&W+Xfc&M, 

£Sc-B-Sc> R,-Sc-B-Sc-R, M-Sc-B-Sc-R(M) R-B-Sc-R(M) 

1 I " I I 

M(OH/H) 

(al) (a2) (a3) (a4) 

t&$ so x: - ioo x; 

-fSc-0-B-0-Sc+ R,-Sc-0-B-0-Sc-R,(M) M-Sc-0-B-0-Sc-R(M) 
1 I I 

OH(O) OH(O) OH(O) 

(a5) (a6) (a7) 

M-O-B-O-Sc-R(M) M-B-(0)-Sc-R(M) (M-B)„Sc+ 

OH(O) OH(0/M) n=l ~ 120 

(a8) (a9) (al0) 

B3. «±iE?R^«f, Ui)-(aio«sB±^»«iKS^Bai. 
%m%m*m*.. &-m%mm; 

ft) - - - (g. ffi£±) *ll*&JE. g| 

ft 
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MCf(al)/ /(alO)-]MC MC-[(al)/ /(alO)] -MC MCf(al)/ /(alO)] -MC 

(all) (all) (al3) 

mvm%%mr&, (HD^mMm-, (at3)ais«im 
c. &#$ji2r3i 

BL&. 

CI. «£^%ffiS$Sf tk: JA A4 t» 10 - 200 #E A5 1 - 100 ft 
i^lftT 30 - 230 ft A3 g W^UA A6 abjpj 0 - 50 ft, 

50 Z - 150 X^T#&£jfc£iili/ te &. 

C2. fcSfflFSsk&'i'RM ft, SJnA A7 flj 0 - lOO ft]£ A8 ftj 0 - 300 

C3. jftjawattTK^ss^TKftaffiitttttttfcfi&fftgtt, ci - C2&## 

60 - 200 ft A3 , 30 - 120 ft A4 , 5 - 60 ft A5 . 0 - 30 ft A6 i^g® 
- 60 ft A7 M 1 - 230 ft A8 . 

tfeitfc* M8£7Mn&«*. H , 0 . OH Sfft tUl, JJf2fi2lc«^»S»ffi4 

ik&m, so -c - 150 -cmmmfcmimt.i&ELi£}*P®L&, b)w>ioo 
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BtS£»»*»SI30 - 230 lift; 10 - 200llftli«; 1 - 100 lift 

*&&£fii£tt; o - so liftm o - lootiteffiffl; 0-30011 

ft*m 

ft^-^frtt^ifcer*^, a^Wt^&Stta^* 30 - 180 11ft 
1-35 %£5W£3tffi£BlM*8«50 - 230 lift; b) 50 - 1501 

iftW4fc«l, 0f^tt«4b«ii£S«*tt*tt»tt*l^««4fca. fcftlK a&. 

tt+w-ftiswft; c>3 - wnmm&m>m, asw =», 
-ftj&m-, djo - 35«fts!i^j, aiaum a*. -$tm 

H: 0*2: 1 WWflJR+tt-ft; e)£±j^i!*M£|^i|I]Xti^->& 

**4P£S»i - 20/hBt^^a5iiii it D n n #iit#ffjffi^^jjpf)o 

- 70 1 iftgcttJPJ , & i S*ft*§ ( $ ) ■ ( S > ftftft ( ) . 
$K (ff ) . tt&ti. PT&m 
8^*4t&*tt-ftS#PSfft; g)0 - 270lift*£JFJ, -Si 

(£) IWMfc. 5£?>> EHg£Ht «JR, 

&X-^$ifi:fr3g+. a)Jft$tt+fr££!ftj£#*50- I20iift£££2 

- 30 %®mj&mw&w6o - 2ooitft- -g+Bnratz.s,z.z», 
m *i*ia#, aj*t»^s; b)3o - i2oiiftffl4tti, &ii4fc*§( Wj/g). 

IWfcBU lit, mtm* SMiM- ilfflSEtt+W-fMi 
Wft; c)5 - 601ift«3!IX^SSi,Siz«,=e,i£J|&.OT«K^(ff ). 
CMC . m ( ZL/M ) SSHtf ^SKft* ttr-ftgWft; d)0 - 30 lifti&ffl, 

asamttt. 20 - 30 mm a»#if&. z.at z.z&> jut 

^MrKtW-ft; e)4±i£l£il*im^^l?|Ll^-^70-C- 1001CJ& 
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nm&M, . mtt. ptosis i. 

fAK. T#tt. 'Iffi-IMfcS. fi«*t«-ft«#Wfl«; g)0 - 230 SAW 

i . 

SfiiJESJl! 200 X: - lOOO -C W±&t, (al) - (al3)a£££tH&$Hftttltft 

-f Sc-(0)-B-(0)-Sc+(f-^^^)-> -f R-(0)-B-(0)-R-f + nH 2 0 -— * 800 ° c > 
-B-0-C/-B-C-/-B-N-/-B-MC- + mH,0 (al4) 

MC'M. MC MffiiftS. n+m »7MRfc*ttt&, H&tJUB#«?Limifi 

( 2000 c - 3000 x:w±) R^fttt, &Htt?Lff^tt*£i&fcttflfc-ffl«a 

s 800 -C - 1500 g#^&t£i^ 2 - 3 -ihrm; 1500 c - 

3500 -CKa-fft 3 - 4>h»*$. 

iSMSfaftattfl&fbKltk S^t 3000 r - 4500 -c, 

'lit^iSir^. gJfjIffll&Hii* 700 'C - 3500 'C, W&?ES£j 300 TC - 4500 "C. 

3 , mm&& 

%£Wti*mfrMWit&, mi&te 2000 -c- 3000 vUTffit', 

4(al4)^t6<J5n«^^^H^ft. Tcit^^^BuW H . OH m%. M 

*£9itm£ff«rtWi$#jic5gft;k. Slfc^igiJ 2500 'C- 10000 -cvx 
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5 , 

mim^mmmmt: -m mnmm 56 % 

5000 TC^Mffl. 

n. 

-f-D.-R^B-R^D^ -f-D,-R,-B-R,-D,-j- -f D.-RrB-R^D^ 

1 I I 

0- M OH 

(bl) (b2) (b3) 

(HJM-O-B-R-D-j- -f (R,)D,-0-B-R 3 -D,+ (MJH-B-R-D-J- 

OH(H) M M(0H/H) 

(b4) (b5) (b6) 

+ (R 1 )D l -0-B-D,{R^+ 

OH(0/H/M) 

(b7) 

a. 
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ai. mm. m^r^mmmm{immm^r& 
A2. /%&tem&%&, vx 

n. 

A3. m%m%, &fc&W>C H, 0. Si, B, Na. N^jc** 

A3-i ^tn«ft»^fi, mm. a&&g&. ftasttt <<?) 

A3-3 sat fc&ism mmm&xmsi 

A3-4 M*&mkm/m.m* am i^msmi. 

?<2WJ / £W14&JI*m pH *g Wt>#J; 

A3-5 &A (S) «4tS|. Jf^fe 

A3-6 rajn^, saHfrx^at (ft^asat^ttiSjgas) w 

B. E£L£f&m 

wxmmm*Mii3&&m.m&mmMm. mm 

bi. *£wmfom^tmi2i>7mm<¥>bfr*&&w. 2000 
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- 3000 vxt) tt&Efrft: m&mmms&GmM&mm, 

B2. m bi ?m> *m&&£f&m-m&&^%mmtt l £® 
c. &#$»3i 

ci. t^A3-2*tt«^a^& i eft&affffijew*«i'i j ^&E«i. t 
*&£*inr«£ A3-3 —u. mgA3-2^tfiti (^-ftiKM 

*ft/£^«£ft)«ri£Ji, A3-3j£S-ftSHft*£.-ft?R»fct2: 8-8: 
2 . flip, A3-2 A££FftttJg& PJiJ A3-3 tS#ffi£tt»R£; A3-2 
S¥*lffSI*^WJRW^tR«I, U A3-3 ffiff-tfift: M&-6: 4-8: 2& 
««. 

C2. *E&-iS$*££ft3£tfl.«J« H . 0 7C«lt«9, -«t&TtH: 0 

- 1.5 : 1 - 3.2 : 1 WZm%, 2 : 1 fctfll. 

i$*ttt^^«?^St^Si*ttttS+S§l^«*«41-« A3-1 ft 

-Ri-B-Ri- -Ri-B-R-> -R1-B-R5- 

i - i ■ i 

O- M . OH(H) 

M-O-B-R -O-B-R- (M)H-B-R- -O-B-O- 

II It 
OH(H) M M(OH/H) OH(0/H/M) 

R. R,. R : lffiHlSct^|nIfi^A3-3S, MSgcS^t^ctlLS. 
C4. fcjg, «SttSa^«T«)E«i A3-2 £01«J9M# s.s^-£^fMf 
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C5, ^attttttSttSfflffiStE. *£S»tt$!Jt6Sft#fiE* 

+D r R,-B-R,-D 2 4- -f-DrRrB-R^D^ -f-D,-R,-B-R,-D,-}- 

0- M OH 

(bl) (b2) (b3) 

(H)M-0-B-R-D-J- -f (R,)D,-0-B-R,-D,+ (MJH-B-R-D4- 

I I 1 

OH(H) M M(OH/H) 

0>4) (b5) (b6) 

-{-(RJD.-O-B-D^H- 

OH(0/H/M) 

(b7) 

N: B < 0.4 frf. 

urn A3-5 &ftjpj5±&£*«i£«. %m&&*-fr> &-&mm&# 

MOHbiy /(b7HMC MC-[(bl)/ /(b7)] -MC MCf-(bl)/ /(b7)] -MC 

(b8) (b9) (bO) 

ttssa. mc * A3-4 &£ffla^T$*£jfij£*/s#. 

C8. apusa*, ZBTw^in A3-6 femnmuz - - wmatmz± 

ttfttt, *$BHR7Mfc£*l. ft»*$«lJ3fi. 

C9. & ci - C8 0H£. *ifi**«iTHI£iJnT: 

C9-1 »A3-2#»I£@, A3-3 50 - 200 

lt#. «?Ei20 - lOOfiift; 

C9-2 A3-i nvLmftM-wmzm 10 - 120 i*^^±j$*^?g^ / *g 

it. Vt&fem 20 - 100 Ifi^; 

C9-3 A3-2 £fl.tt«M* 5 - 200 Sift <g_t&£ (£) #JKOTM&8. « 
£1S 20 - 150 tUft; 



-17- 



WO 98/52993 



PCT/CN98/00072 



c94A34mmmffim-mmo - 5011ft; 

C9-5 A3-5 0-100 If ft, Vt&mmWi-ftl&mft 5 

-8011ft; 

CWA3-6*£fflB-#gUft£0 - 300lf ft, S^15 - 230 ft; 
C9-7 50 t - 270 t , ffiSilJfe&JStt^^^ft 

s. 

a)*tt»R«| 10- 120lfft; b)«=f 50 - 200 lift; ctfm 

#15 - 20011ft; <«J0 - 15011ft; e)S&JflJ 0 - 100 lift; 
m 0 - 300 lift. 

4Jb5£«jfi£t>, tfo£a)20 - 100llft#ffc«|, 8S«Hfc4S . 

«ftw. « (±) ^i58i^ik> it (±) Kfrmmwi (ff ) > e 

WSffi. UStt® (ff ) . (ff ) ^-ftitMft; b) 70 - 150H 

• ftt^aStt, ftSS. Z.(r)Bttt(ff ) . Ql^ttfllJi&K. C, 

tt±ll£. C, - C.SK't'tt-ftSMft; c) 10 - I50!fiftwm 

0 - 8iift, ^simma. mm, fC'fkfS'fw-ftfto - 3011 
ft. $tmttm. f&i±e±. fi&it^a. s*iae^ttiitKi-S'« 

0 - 30Hft, l^Wt^ SSLKf W-ftft 0 - 30Hft ; 

^b+cHd)mpmMmmm^mm^r° a mwmtm^muTT$. e) 5 - 
so iiftgfcftjpj , & i m±£ji ( t ) . . sums , i&ge ( i ) « . 

IWfcli. (±) (M) BB&JflJ. ttKSfflKJfiJ. € 
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*®-mm; f) 5 - 230 nmiffl, mmm%%.&% ( a > *m 

a+b+c+d ^^l^+^fiSc^lgP^ft^^^^^tl^n 1 ?.. 

*t. ffii£a) 30 - 100 H»» &iWfcf? («/«). IMfcffl. 1 

-mmn-, \>) so - 120 mmszm (z.zg. tm 

aBBH)ffi*tt3: 7-7: 3 . ZLSfM ( ) *3ZM i tm?SM 

m mtt 3 : 7 - 5 : 5 . mmm* zjms. oc 2 ) . =l 

VJBr- =) #MilKt«J-ftDiM#; c)20 - 80M#£ffl,tt, 

smb. maw. er. ss#iig. mug. m 

m&u weth o - 5ti». at&. a. sawMft+w-ftft o - 2oi 

?&i4fi±. o - 25 nm, 

«i. « («) *m « (±) £Mfemk> zm&l 

ww.^s^ uv^^n^Ki-ftsJcWft; f)5 - isottmm, 

a 

an. 

^%i^t£](bl)/-/(bl0)jSIij 250-C- 1000-C^±8^M. Bti&S±ft:£ 

2700°C v 

+D r R r O-B-0-R,-D,-Kl!c|t{fe£)_» +R-0-B-0-R+ + nH,0(ft) > 

-B-0-C-/-B-C- + mH,0(ft) (bl 1 ) 
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( BP OH . 0 . HI) 6Mt , WAf «j£/£7Kft£7 
?Lt£tt. aftJLBW &( > 2000 x: - 3000 x; )igtt&jffia? soo -cift&ttt , 

0.2 iooo ic - 3000 -czm^m, ±£bmM%it£ 

iSfiansfttttas^iiiK/iinKsaiE 700 1 - 1500 -cu±m 

Wit*ftfllMfcl6A. S^f 3000 x:- 4500 icwss^fflTa-K 

«. 

StfftttSiifeSfftjiiiJ 1800 -c - 4000 -ctt±m l6KJt#W,jnftjt$( nT * 

&*£#j* n B D^fcfcffitt8£tt^0yjfl: US93-5272237itJ2Ttt600TC- 1000 
X: 2llS|tt$'ft , ^jg^KiJitJST 500 'C - 2000 'C tt±ft$ ft; US85-450461 1 . 
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¥7-41611. ^ 7-278267 ftfiF&siv-oattEaigjK, m*&m tmira 
m*&m$& iooo -c - 2000 r vj±xm - - &*miim\mm-®; 

EM&mW&a - 5 #1*1, jjijf 7-41611 $S£#J¥#)*J 12.8g?. jlt#, 

tllRrP#flfeg»tt S ia£$ft^EWfl55F*«#»$'fk; TOTS* 

tt^SWJWh3R«F(EttH#*t^«ia*t; (2)*M 800 - 1200 ^WSSffiftffiffeft 

50 % - so % , mmm&W'®&m%&*.mtofc-'M'> : f i 

36 % ; (3)*ft«j te p H B S 200 *C - 300 CUTFtt . ±g££*S£7K, 300 'C - 350 
1CKU:B*ff#$fc*igft*., 600 -C- 700 t:±£gft;dc*^#ffc£j5K%fllflft 
^fiSfllSMB^. 800 TC- 900 T:W±|ajS-ffc», ^c«l«4k ! &$l$, 1500 

■c - 2000 rk^tltffi^Mi; {mmnmRtyikfcm, 200 -c 

- 300 vuTttto&mmwx&ifit, 300 -c - 350 

8&££*Jt, fc&tiii 600 1: - 750 -ciHiife ( s-fiPM^SiJl ) ■ fc&fr|S|$iH: 

*d»2, 800 -c - 900 wA±.y,m&8m&& 

m) , 800 -c- 1200 x:mm*$*m#&&frm\5WM t mw<ftn 
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©H:0 = 1.8:1 -2.3:1 , N:B<0.2 ; 

so -c - 95 sgsfcft. %m&BL^%$mmm 

®«liEtt+-ftfi*B:<^l , i B:01 Bt, S«7K^iS^*^tJE^50 %; 

mm i 

is i : 9 mmmwi-. mm®, &t * so it jda 3 
n*.nm.70tt®z+, mvAWMmmm, &ioii#, $j5»M so 

tc - 100 cJSffltm ^£#«iS]-JH, S«fi^HW«W«yMittnTa* 

tt3:. 

a. S^SSt*», l@fflS.^I^«70X:W±M^2 - 31, 

- 7o-c$&«£i - 2 a, g&ffcianM^fc. 3 - 5 

c SE3fc/Sftifr#, fefrfttiD 30 - 55 tiffrMSIStfStfifMfcfS/hB 1 ! 
fcft^3CE*$14A#-ft, Safc£*BiS#Iftfr 1 - 3mm , 

d. -»*4, £&*MoA 25 ii^fiUSHftH (Sf ) j£SftftfS 60 - 
loogtttt*. gifc**8ifc, ifcfr2 - 3mm, jaifitfiififeSS*. JninA# 

ft®**, mm&nm&: 

a-d ft&#gfffi&f4. itffl : F2000-CWT6<3t®P^AM»if^ffl. 
3WJ 2 

RfllS&STlClZgmtt 40 11$, J]DA 2 KMlllIftlMcS* 60 ii^t,. 

SimAS!tt485ij&»20iHKfr, *SS«90ic- 100 tMtMK, *J 
ffl^lnAaftaa&iW s - lOJtm jSi&jgSifliA 20 - 50 lt#mfc£s£ 
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B$. 350 x: - swwxmmit^ZTLitmw. 

&0.5: 9.5 - 1:9 fcfc0Jl»ffcfg*&: ?G7KETOfft& 50 JnA 80 - 

ioo Mft**, ffi&nA^tftiI#t • jSft 15-27 Sltt5£3$£ttBHg • g 

««f**5 - 1511^, lOO^Mf- &$*I^«#T&*&JI: 

a. ttAttlSK^'S (Jn««|i«) . iraA*Ufiz*ffc£ 5 - i5it#gaat 

t«&fc£Ax&fi, so -c - 230 m"?. 

a-b OT&Jl£ 5 - 100 2000 'C - 3000 X: I^Wfft&lSE&SflrStt 

5 

*E±«#fti^wsaij fc a t f, inA5 - io tt^«wac4kii^R4fcsf 
$pi 5 - 20ttm#mmu zmmmmmmn-, 1 - 3 

ttSWj^at, jJHA 900 -C- 1500 -CSnt'W^^aMtl, EPWNB^CB 



-23- 



WO 98/52993 



PCT/CN98/00072 



ffit-ft«&««IKM 50 ltffll3 6 : 4 mM: Xtt 15 11^. ?IT 

so lift**, ^lOor^m^SinswfeffiK, HMfcm &;sf<Jffl£ 
jftj^SiSEffiT tt: ioooo ic WTttiSlUt* XK^^RrJ 5 '*® . £ 10000 

■cim±, SH^fttBifcttTflft. mm, 3500 Tcas£»*-s»£ttsi 

«sj§S3o - 60 x:^sftt»iPAjeaiSK« 30 b, nmssmm, mismutitm, 

» 3500 - mmmimmts^mn e 

mis a, mm® to ®. 

fcMfcfc, ft*4fcH!»5fc 35 ftfcjgf 120#ZJ* ( £S > 96 % ) *£^§ 50 

EM?****. s^m^n i - im&m&sm^mim, 
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m 30 - so jmpa 5 io fintftaafaH-fciw. jSTOasin i 

- 2^aftm@fl:fflffj. ep^^t < bi ) . ( b3 ) j£ < b7 ) ftin$$&. 

»JSaf««fe55*. £#RBl*iiiiDA.(Jn30 - 50{#) &£&A££JIfttt 

»&ft«us, *raafe«ns». afewiMfci*i». ftfettHUftztt. sifetts 

n D p±Ptf 0.1 - 1mm Jf, BEW^P. 7 -^a Xff 3500 tH2AT8l&# 

gffiftl io 

SSltfc.- Mffltt«50ftJ»|?S80 - 150 lOtfHvFSrfWfc&i^, 
50 mm&5 100 ^^8i5f^5fHM3^#^tI. StinA 10 

- 25 {Mrittfljig i - 5 m «*«&*«#ieai£3Pj.- $nn£ffl@& 

ffiJFfcJFWMt, J8l«iin 20 - 70ffi5RMSB»»JPJ, fcJ&TOin£llltt&ttilll 
■9JS»S. 80 tc - 150TC&#7. i£l> SS&gffl&igiS. **m 

$JS£0*J11 

ttlitt, &anBttft so -g^ 150 ^JtinUB'fkftiWSiB 

14, t&nTWSf 150^#^K^30trfiS?]liJ?l?St. » a u?fA£)t 
•C - 130 -CTm*} 1 - 2 /jMttfciU. ££tStf&ii£^ 1500 TC WTM6&*fi& 

%im 12 
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if. 

ttSifck. %mw&z*WBt ( 20 % - 30 % ) ftitfcmmm®, («> i 

a 2 - 5^BN», && ( m ) - ( b7 ) t^t^ii^m mm 

a . Mxmm, Mffiffimn ioo 60 m%®imM.m%5 io 

4 ioo x: - 250 x:*#TH«Sft. -itt ^*nA«fctf]A3- 

b . ■ RTWln^l ( Jn ioo io - 20 ) £Jl$M]-5tgM 

c . &wmm&&-&mmM&%ft-%.ttte 10 % wt-^ 50 
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150 - 80 XftgttTMPS^*; JCt. 

1.6 : 1 - 2.5 : 1 . 

•fSc-B-Sc}. R,-Sc-B-Sc-R : M-Sc-B-Sc-R(M) R-B-Sc-R(M) 

1 1 M(OH/H) 

(al) (a2) (a3) (a4) 

4-Sc-0-B-0-Sc4- R,-Sc-0-B-0-Sc-R : (M) M-Sc-O-B-O-Sc-R(M) 

OH(O) OH(O) !)H(0) 

(a5) (a6) (a7) 

M-0-B-0-Sc-R(M) M-B-(0)-Sc-R(M) (M-B) n Sof 

OH(O) OH(0/M) n=l - 120 

(a8) (a?) (alO) 

MQf (1)/ /(10)-]MC MC-[(1)/ /(10)] -MC MCf (1)/ /(10)] -MC 

(all) (al2) (al3) 
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mmMm%m®> stem «. -mm* m^mm&ma. 

4-D r R r B-R 2 -D : 4- +b I -R,-B.R I -D f f -f D,-R r B-R 2 -D 2 4- 

0- M OH 

(bl) (b2) (b3) 

(H)M-0-B-R-D+ 4-(R,)D,-0-B-R 2 -D r f (M)H-B-R-D4- 

0H(H) M M(0H/H) 

(b4) (b5) (b6) 
+ (R,)D,-0-B-D 2 (R 2 H- 
0H(0/H/M) 
(b7) 

MC-Kiy /(17)-]-MC MC-[(1)/ /(17)] -MC MC+(1)/ /(17)] -MC 

(b8) (b9) (blO) 

mc %&mm&mmt£.mm\ 
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*mn* wit^Jiitfttt. as»^pHa, , tiBiyjpjfflj«ttfflt«i-ft^ft; 
m®&m\m&mm> ^isam urn 

1.6 : 1 - 2.5 : 

9. Jn«ftJ3S*7 38;8fl<i^rs, mmf, mmm-&%&UaAB} 

MCf(l)/ /(10HMC MO[(l)/ /(10)]-MC MCf(l)/ /(10)]-MC 

(all) (a!2) (al3) 

a*. 
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mc mmi^mmm^m; 

Stum $-5*4fc£tt. «bfeJISitt&. M£lWtiu&. 

aim. Mj^&^fg*^ 

MC-Hl)/... ,../(17H-MC MC-[(1)/ /(17)] -MC MC-f-(l)/ /(17)] -MC 

(b8) (b9) (blO) 

mc »ait3nja%sjf!i«ftgsB; 

±&**ffcttSjMfiJ. ®±&1&<»\ gift. MM 

£JSt«m fWfcg, 
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13 , mm* 2 $ 3 mmmmsmmmmmmm* i - 

3500 rSfja^Jft; b)300 Z - 4500 SHSttlMfc; c)350 r - 5000 TCBfr^fijK; 
d)2500 TC - 10000 -CU±fcfim.%>£; e)2000 V - 3000 

14 . WffJH^ 4 £ 5 MMKr^«flg^A««tt^^»&l^jS$ 10 

- 2700 b)350 XT - 3500 £ c)400 TC - 4500 'C|5fr*Pl 

«; d)1800 r - 5000 ^W±^|^it#K^ B n at^l2ffl.. 

15 . *n&?ij» 13 $ 14 ftm £#fiE£T, JffSWP&ftliajfttm. 
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